"between paragraphs 0007 and 0008 is entered 0006". This result is achieved by 
Q ^ one of (the) channels of (the) mxiltielemental structures on each of (the) sides of (the) said 
substrate is thicker than other channels, (and this) said channel is connected to a separate 
electrode. - 


"paragraph OOOSr/ rhe offered transistors (offered) can be applied for a 


production, a transfer and a use of ^ electric energy within a very broad range of power: 
from (the) a control of m electrical soldering to (the) a control of most powerful 
turbogenerators. They are effective for designing electronic transformiators, power supply 
units, and "flexible transfers of alternating current". In the latter case transistors can be 
coimected in series, which will allow to easily create a high voltage system With 
operating voltage 10. sup. 6 V and over with a control with light signals. These transistors 
can be most widely used in (the) a devices aimed at defending people from an electric 
shock. They can also be used in systems with (the) a unipolar power supply transmitting 
energy in both directions - (both) from a source to a load and from (a) tiie load to (a) &e 
source. It will make it possible to increase a circuit efficiency with (the) a voltage drop 
between (a) ^ drain and ]^ source of the open transistor not exceeding 0.5 V and, if 
necessary, it can be close to zero. 


'between paragraph 0008 and 0009j ^. For manufacturing offered tr anysij^nry; use a 


lightly doped substrate of monocriktalhhe silicon with large life time. In on-state of the 
transistor a hole concentration near t^^ source essentiallv higher than one near the drain 

' * cv 


directed from the source to the drain ancha holexdrift directed from the drain to the 

source. The hole current equals zero (zer^at 

pro^ An electron concentration 

approximately equals the hole concentration 

^ electron diffusion current and an 

electron drift current direct the same directio 

k— ^om the drain to the source. So almost 

all current is transfered bv electrons. Small h 

jl^current is at the expense of 


recombination holes and electrons in the source and smaller one is at the expense of 
recombination in the drain. Big hole currents flovXthrough gates at a switching over of 
the transistor onlv. At an opening of the transistor ^ emission of holes from the gates to 
lightly doped area and accumulating of holes. At a ctysing one bv discharge of holes 
(extraction). 


'paragraph 0009;V The structure of the offered transistor (offered) is symmetric 


which means that on each of (the) sides of a lightly doped n-type substrate with the 
impurity concentration being lO.sup. 14 cm.sup.-3, there are areas of p^--gate, a n+-source 
and n-chaimel as well as electrodes of gate and source (drain). Owing to the structure 
symmetry, (the) a output voltage-current characteristics of the transistor are symimetric 
^ and are in the first and the third quadrants. Because of this, Ae source and ^ drain of the 

transistor can change places and transistor can operate in alternating voltage circuits of 
supply pressure of (220) 120 V and over which simplifies designing of many circuits and 
besides, can be appUed in (the) a circuits which cannot be produced with any other types 
of transistors. 
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- ^ "'paragraph OOlO^ yThough the structure of the transistor is symmetric the 

f operating duty of the channel that is near the drain of the transistor essentially differs 



from the operating duty of tEte channel that is near its source. The electrical field reduces 
the concentration of holes in th^ former and increases their concentration in the latter. 
Owing to this, the hole concentration along an axis perpendicular to svuface is 
trapezioidal in zero approximation^ It puts certain restrictions both on the design 
parameters of BSIT and on designiM of circuits in which these transistors are applied.) 
Algorithm of control of the offered ti^nsistor (offered) under typical circumstances is 
more complicated than that of the traflsistor described above ([1]) [2]. To achieve 
optimum characteristics three rather than two different levels voltages should be applied 
to the transistor gates. One of (the) voltakes to the gate is about zero relatively to the 
nearby source, with the transistor channe^closed, while the voltage applied to the gate 
near the drain should be about 0.4 V with me channel slightly open and the gate 
emit(ting) very low hole current to the li^tl\doped area. When changing polarity of the 
voltage applied, the source and the drain chsuige places, and (the) voltages to (the) gates 
should be changed accordingly so as transistor ik to remain closed. In this case the 
transistor can maintain voltages up to several kilovolt depending on parameters of the 
lightly doped area. Another voltage on the gate is about 0.8 V relatively of the (sourse) 
source and the drain which are nearby. It provides tnfe opening of the chaimel and hole 
emission to the lightly doped area. The emission of holes to the lightly doped area is 
followed by electrons from the transistor source which naakes the hole concentration and 
electron concentration practically the same in the zero a^ffoximation and may reach the 
magnitude of 10.sup.17 ^ 10.sup.18 cm.sup,-3; resistance of the transistor drops sharply 
due to conductivity modulation and the voltage between the^rain and the source of the 
transistor does not exceed 0.5 V at current density ==^1000 a cimsup.-2. The level of 0.4 V 
can be substituted by smoothly lowering voltage on the gate wluch is near the source of 
the transistor during the switching of the transistor from on condrtipn to off condition. 


b^tW^^^^ V^^^9T^V^ 0010 and 001 l^ ^ Tto pulse duty current density can be bigger 


in some times, achieving 10000 a cm. sup. -2. Offered transistors, as the transistor Tllcan 
switch over power bigger than any other types traWstors all over the world. 


""paragraph 001 T^ .To have completely controllable transistor (without latch), the 


offered BSITs (offered) should have the channel with a low resistance. To this end, 
thickness of the channel should be small and the inapurity concentration near the gate 
should be high enough so that the electronic current flowing near the gate could not cause 
a large voltage drop which, in turn, could lead to emission of holes. To meet these 
Q If requirements, it is desirable to growth an epitaxial layer with donor impurity 

concentration being about lO.sup. 17cm.sup.-3 on the surface of the lightly doped 
substrate having the donor impurity concentration about 10. sup. 14 cm. sup. -3, and to have 
an equipment with higher resolution than is generally used for manufacturing other 
BSITs .On the surface of a monocristalline silicon a layer of a poly silicon may be 
disposed that would help to form the elements of the transistor: the gate, the source, the 
channel and (the) electrodes. . 



22t 


"" para^aph 00 1 2'y rfae control signals on (the) gates of the transistor should 
depend on a polarity of the s^toly voltage (as a rule, it is alternating voltage with the 
frequency 50-60 Hz) and on th^oltage supplied at (the) this moment to the transistor; to 
do so, it is desirable to introduce ffeuhe transistor structure two normally-on transistors 
with small (saturation) current whi^dielp to (fix) determine a value and the polarity of 
the voltage on the transistor at (that) ^s moment. Signals from these transistors are 
transmitted to the control circuit whichpiroduces control signals to (the) gates. 


"paragraph Q014" /ln a zero approximation, the offered transistor (offered) does 

multiplication of voltages applied to (the) transistor gates and drains and can be 
considered as a double-band modulator and be used, for example, to control polarity of a 
rectified voltage. 
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brief description of the drawings 


"parayaph 0019 /Mnventions is explained with (three]^©*^ drawings. 


between paragraph 0019 and 0020" J Fig. L2 represent a bipolar static induction 


transistor structure (prior art). 



''b etween laaragraph 0020 md paragraph 002rlFig.4 represents a power 
normallv-off transistor structure wMa two lowpower normally-on transistors. 

Fig. 5 represents a bipolar statibwinduction transistor structure with epitaxial lavers. 
' Fig.6 represents a power normalNroff transistor structure with two lowpower 
normally-on transistors disposed in epitaxial lavers. ~ _ 


'paragraph 002r'j Fig.(2)M:»presents a symbolic image offered of the transistor. 


'paragraph 0022'*j ng.^\ ) « represents a symbolic image offered of the power 

* ^ " 'WOM( 


normally-off transistor with twoMowpower normally-on transistors 


^detail description of the preferred emDoaimenT l 

"between paragraphs 0022 and 0023 ?. A bipolar static induction transistor fig. 1 
-compitSes suostrate Ldrain electrode 2,epitaxial layer 3.gate 4, gate electrode 5. source 


6.channel 7.source electrode (nH--type polysilicon)8.source contact 9. 

A bipolar static induction transistor fig.2 comprises substrate 10,drain electrode 
ILepitaxial layer IS.gate 14. gate electrode 15, source 16,channel 17.source electrode 
(n+-type polvsilicon) 18,source contact 19asolation 20. 


'paragraph 0023"n 


doped n-type substrate (1) 
electrodes (n.sup.+-type pol 
27, channels (6) 25, source 


e bipolar static induction transistor fig.3 comprises lightly 
gate electrodes (2) 23, gates (3) 22, source and drain 
ilicon) (4) 26, (drain electrode 5) source and drain contacts 
^ drain (7) 24. 
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between paragr aphs 00 23and 0024'jCtlie bipolar static induction transistor fig. 4 
comprises lightly doped tFivpe substrate 28,gares 29 gate electrodes 30. thick channels 
3 Lthick channel electrodes 32,source and drain ^3 .channels 34,source and drain 
electrodes (n+-tvpe polvsilicon") 35.source and dr^n contacts 36.thick channel contacts 
37, 

The bipolar static induction transistor fig.5 comprises lightly doped n- 


-type 


substrate 38,epitaxial layers 39.gates 40. gate electrodes 4h source and drain 
42xhannels 43.source and drain electrodes (nH--tvpe polysilicon) 44,source and drain 
contacts 45,isolation 46. 

The bipolar static induction transistor fig.6 comprises lightly doped n-type 
substrate 47,epitaxial layers 48, gates 49. gate electrodes 50, thick channels SLthick 
channel electrodes (n+-type polysilicon) 52. thick channel contacts 53,ordinarv channels 
54.source and drain 55.source and drain electrodes 56,source and drain contacts 57. 
isolation 58. 


paragraph 0024"/ The s 


59.60: source and drain(s source; 



lie image of tiie transistor fig.7 comprises gates (8,9) 
<^in 61.62 . 


'paragraph 0025''] ^^ symbolic image of the power normally-off transistor with 


jhtwo lowpower normally-on transistors fig. 8 comprises gates (12,13) 63.64 : source and 
it/ ' drain(s sources) of lowpower Vansistors (14, 17) 65. 68: source and drain(s sources) of a 


power transistor (15,16) 66.67 \ 


— '''paragraph 0026'y The VfFered transistor (offered) can be named "symmetric 

^ ^5\f/^ channel tetrod". 


'paragraph 002T' is canceled. 


AUTHOR: 
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